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54. 

PEPTIDES AS FLAVOR ANTS. Wilhelm Pickenhagen, Corporate Research 
Division, DRAGOCO Gerberding & Co. AG, 37601 Hoizminden, Germany, Fax: 
+49-553 1-971 158, doris.gattermann@eu.dragoco.com 

The sensory impression of flavor is stimulated by interaction of volatile and 
non-volatile materials with the chemoreceptors taste and smell. Whereas the 
chemical nature of volatile materials is quite well understood, much less is 
known about non-volatile materials. One class of these compounds that 
contribute to the overall flavor impression of food are peptides. This paper 
discusses general and specific aspects of the sensory impacts that this defined 
class of compounds elicits. Emphasis will be given to correlations between the 
chemical structure of peptides and their taste contribution. 
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SAVORY PEPTIDES PRESENT IN MOROMI FILTRATE OBTAINED FROM SOY 
SAUCE FERMENTATION OF YELLOW SOYBEAN. Hanifah Nuryani Uoe Anton 
Apriyantono 2 , Dedi Fardiaz 2 , Budiatman Satiawihardja 2 , Jennifer M. Ames 3 , and 
Elizabeth L Inns 3 . (1) Department of Food Technology and Human Nutrition, 
Bogor Agricultural University, Indonesia, Kampus IPS Darmaga, PO Box 220. 
Bogor, West Java 16002, Indonesia, Fax; 62-251-626725: 624546, 
hanilioe@hotmail.com, (2) Department of food technology and human nutrition, 
Bogor Agricultural University, (3) School of Food Biosciences. The University of 
Reading 

The presence of savory peptides in moromi filtrate has been investigated. 
Moromi filtrate was prepared by fermenting yellow soybean using Aspergillus 
oryzae as the starter at the first step (mold fermentation) and 20% brine 
solution at the next step (brine fermentation). The moromi was then ultrafiltered 
stepwise using membranes with MW cut-offs of 10,000, 3,000. and 500 Da. 
respectively.The fraction with MW < 500 Da was chromatography using 
Sephadex G-25 SF to yield four fractions, 1-4. Analysis of soluble peptides, NaC! 
content, alpha-amino nitrogen, amino acid composition, peptide profile using CE 
coupled with DAD, taste profile and free glutamic acid content, were performed 
for each fraction. Fraction 2 contained a relatively high total glutamic acid 
content, but a relatively low free glutamic acid content and had the highest 
umami taste. This fraction also had more peptides containing non-aromatic 
amino acids than the other fractions. The peptides present in fraction 2 may 
play a role, at least in part, in its intense umami taste. 
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SYNTHESIS, STRUCTURE, AND ACTIVITY OF NOVEL GLYCOCONJUGATES 
EXHIBITING UMAMI TASTE. Imre Blank 1 , Fabien Robert', Laurent 8. Fay 1 , 
Ersan Beksan 2 , Thomas Hofmann 2 , and Peter Schieberie 2 . (1) Nestle Research 
Center, Nestec Ltd, Vers-chez-les-Blanc, P.O. Box 44, 1000 Lausanne 26, 
Switzerland, Fax: +41 21 785-8554, imre.blank@rdls.nestie.com, (2) Deutsche 
Forschungsanstalt fur Lebensmitteichemie 

Since recently, the so-called umami taste is accepted as the fifth basic taste 
quality along with the taste modalities sweet, sour, salty, and bitter. This is 
mainly due to the identification of the taste receptor for glutamate. Other 
compounds with similar sensory characteristics belong to the group of purine- 
s' -nucleotides. These compounds occur in many savory foods such as meat, 
fish, seafood, and mushrooms. They are also widely used as taste-enhancers in 
culinary products and snacks. 

In this paper, we focus on structure elucidation, synthesis, and sensory 
properties of novel glycoconjugates, e.g. N-glucosyi glutamate and the Amadori 
compound fructosyl glutamate, which represent a new class of umami-tasting 
compounds. Their stability was studied by NMR measurements showing that the 
Amadori compound is much more stable as compared to the N-glucosyl 
derivative. 



58. 

TASTE-ACTIVE GLYCOCONJUGATES OF GLUTAMATE: NEW UMAMI 
COMPOUNDS. Hedwig Schiichtherle-Cerny Christoph Cerny and Fabien 
Robert, Nestle Research Center, Nestec Ltd Vers-chez-les-Bianc. P.O. Sox 44. 
CH-1000 Lausanne 26, Switzerland. Fax: +41-21-785-8949. 
hedwig.schlichtherie-cerny@rdls.nestle.com 

Hydrolyzed plant proteins are widely used as ingredients in culinary poducts for 
their glutamate-like "umami" taste. The comparison of the taste profiles of three 
different wheat giuten hydrolyzates revealed the enzymatic hydrolyzate of 
acid-deamidated wheat gluten to elicit an intense glutamate-like taste. The 
hydrolyzate was analyzed by "LC -tasting", a technique comprising stepwise 
fractionation of a food by different chromatographic methods, such as gel 
permeation chromatography and RP-HPLC. and the sensor/ evaluation or the 
obtained fractions after lyophilization. The chemical analysis of the most intense 
glutamate-like subtraction by hydrophiiic interaction liquid cnromatography 
coupled to electrospray ionization mass spectrometry (HIL1C-ESI-MS) revealed 
many hydrophiiic glutamyl di- and tripeptides. as well as the presence of 
different glycoconjugates of glutamate, glutamine, and lysine. The most 
abundant Amadori compound, A/-(1-deoxy-fructos-1-yl) glutamate. was identified 
as eliciting an intense umami taste. Glycoconiugates of glutamate represent a 
new class of compounds which putatively impart umami taste to various foods. 
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PUNGENT AND TINGLING COMPOUNDS IN ASIAN CUISINE. Chrislophe C. 

Galopin 1 , Stefan M. Furrer 1 , and Andreas Goeke 2 . (1) Ingredient Systems, 
Givaudan Flavors R&D, 1199 Edison Drive, Cincinnati, OH 45216, Fax: 
513-948-3582, christophe.galopin@givaudan.com, (2) Fragrance Research, 
Givaudan Duebendorf Ltd 

Southern Asian cuisine is well known for its use of flavorful and pungent spices. 
The sanshool chemicals, such as alpha-hydroxy-sanshoo! from the Japanese 
Sancho pepper and other Asian peppers, are particularly interesting because 
they not only give a hot sensation in the mouth cavity but also a tingling effect 
on the tongue. In order to understand the effect of the sanshool chemicals we 
have synthesized a variety of derivatives. Tasting of those derivatives provided 
information about Structure Activity Relationship (SAR) for the tingling effect 
exhibited by these chemicals. Based on this study we are able to propose a 
minimal structure required for the tingling effect. We also used this SAR 
knowledge to design stable compounds with potential tingling effect. 




al pha-hydroxy-sanshool 
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STABILITY OF CYCLIC a-KETO ENAMINES WITH COOLING EFFECT. Christoph 

Cerny, Fabien Robert, and Renaud Villard, Nestle Research Center, Nestec Ltd, 
Vers-chez-les-Blanc, P.O.Box 44, Lausanne CH- WOO. Switzerland, Fax: 
+41-21-785-8554, christoph.cerny@rdis.nestie.com 

Recently a novel class of compounds eliciting a cooling sensation in the oral 
cavity and on the skin, with a cyclic a-keto enamine structure was discovered. 
We studied the stability of three of these new "cooling" compounds with low 
cooling thresholds, 5-methyl-2-(1-pyrridinyl)-2-cyclopenten-1-one (5-MPC), 
5-methyl-4-(1-pyrridinyi)-3(2/^)-furanone (5-MPf) and 4-methyl-3-(1-pyrridinyl)- 
2(5ft)-furanone (4-MPF). The compounds were dissolved in deuterated chloro- 
form and deuterated methanol/water, respectively, and stored at 20°C and 37X 
for up to 3 months. The stability was followed by 'H-NMR and GC/MS analyses. 
The 5-MPC showed only poor stability and isomerisation into 3-methyl-2-(1- 
pyrridinyl)-2-cyc(openten-1-one (3-MPC) occured. On the other hand, 5-MPF 
and 4-MPF were reasonably stable under both lipophilic and hydrophiiic 
conditions and more than 75% survived at 37°C. The 'H-NMR and GC/MS data 
suggest that in all three compounds thp. nmtnno * ^ , 
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The world of non-volatiles: heating compounds for today and 

tomorrow 

Christophe C. Galopin 

Givaudan Flavours Corp., Research and Development Dept, Ingredient Systems Group, 
1199 Edison Drive > Cincinnati OH 45216, USA. 

Abstract 

Four new commercially interesting pungent compounds are presented along with a short 
review of piperine and capsaicin. Advantages, drawbacks and differences are discussed. An 
insight on synthesis and commercial availability is also given. 

Introduction 

•Flavour companies have contemplated the world of non-volatiles for many years. These 
compounds have a special effect in the mouth with no or little aroma and often elude 
chemists who rely solely on GC data for analysis. Non-volatiles are believed to be essential 
for the reconstitution of many fruit and vegetable flavours where the aroma alone fails to 
describe the real taste of the botanical. Those non-volatiles are often very difficult to isolate . 
because they cannot be identified by simple GC-0 techniques. Moreover, few people know 
how to describe mouthfeel and how to separate it into its basic components. 

However, non-volatile research has been active for a long time in the area of pungency; 
.certainly because it is the mouthfeel effect that is the easiest to describe. Since the 
nineteenth century, piperine and capsaicin have been known as the pungent principle of 
black and red pepper, respectively. These two compounds have been widely used in flavour . 
industry when a pungent sensation is desired without pepper flavour or to boost the- 
pungency of pepper flavours. Although these compounds are still of use today they may fall 
short of customers' expectations for stronger burning sensations. 

In the past decade, Givaudan has put a lot of effort into the identification and 
commercialisation of new pungent compounds. After a short review of piperine and 
capsaicin, we wish to report findings on three new pungent compounds isolated during our 
Tastetrek expeditions in Gabon and China, as well as one artificial derivative. 

Pungent ingredients of today 

Piperine 



O 




1 



Piperine 1 was first isolated from black pepper in 1821 (Pelletier, 1821; Pelletier, 1832). 
It has been described as virtually odourless and creating a hot, burning sensation in the back 
of the mouth and near the throat (Arctander, 1969). It is widely used in flavours when mild 
pungency is required. 

Many syntheses of pipeline have been described and the most practical one seems to be 
the simple amidation of chavicinoyl chloride with piperidine (Arctander, 1969; Lohaus, 
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1928), Nevertheless, a simple aldolisation reaction of heliotropine should not be ignored 
(Schultze and Oediger, 1981). Black pepper oleoresin can also be used as a natural 
substitute for piperine. 
Capsaicin 



O 




Capsaicin 2 was first isolated from Capsicum in 1876 (Thresh, 1876), It has been 
described as having a mild warm-herbaceous odour and a burning-pungent taste. It is 
widely used in flavours to enhance the pungency of flavour composition. It is considered 
characteristic of red pepper pungency. 

Capsaicin can be made from iso-decenyl chloride and varimylarnine, however synthesis 
of the iso-decenyl part can be challenging (Kaga et aL t 1996). As a result, a related 
compound, called synthetic capsaicin, made from nonanyi chloride and vamUyiamine is 
often preferred. A natural substitute of capsaicin are Capsicum oleoresins. 

Pungent ingredients for tomorrow 

r-acetoxychavicol acetate and derivatives 




3 4 



Givaudan recently reported the identification of 3 as the pungent component of Alpinia 
galangal (Yang and Eilerman, 1999). Although it has been described as less pungent than 
capsaicin, it is much easier to synthesise (Gmtschi et al t 1999), a feature that makes it an 
interesting substitute of capsaicin. 

One major drawback of I'-acetoxychavicol acetate (ACA) is its instability in water. We 
deterinined (Yang and Eilerman, 1999) that the instability of 3 was" due to a sigmatropic 
rearrangement that produced a non-pungent component The rearrangement of ACA 3 was 
noticed to be faster in aqueous solutions, a known feature of this type of rearrangement 
(Ganem, 1996). 

As a result of a structure activity relationship study (Gautschi et at., 1999), compound 4 
was shown to be stable and as pungent as ACA 3. Although 4 is an artificial ingredient, it 
can be widely used where a strong pungency is required and price-constraint forbid the use 
of capsaicin. 
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Sanshool 




Long-chained unsaturated alkylamides such as alpha-bydroxysanshool 5, have been 
isolated from Sansho, Huajiao and Zanthoxylum species (Xrong et aL y 1997; Ito et al 
1997). Alpha4iydroxysanshool and garnma-hydroxysanshool were identified as pungent by 
a Monell research group (Bryant and Mezine, 1999). These findings were confirmed by a 
study run at the same time at Givaudan on the pungent principle of Sansho peppers. Our 
Givaudan Tastetrek in China in 2001 has also identified alpha-hydroxysanshool as the 
pungent principle of several Chinese dishes. 

Nevertheless, the pungency of sanshool chemicals is not their most interesting 
characteristic- Sanshool compounds also give a unique tingling sensation in the mouth 
accompanied by a mouth-watering effect. These compounds can be used in mildly pungent 
preparations where a special mouthfeel is sought 

Syntheses of sanshool chemicals involve at least five steps and may require the use of 
non-readily available materials (Sonnet, 1969; van der Iinde et aL t 1985; Crombie and 
Fisher, 1985). They are also unstable and tend to decompose even when stored under 
nitrogen in the cold. These physical characteristics unfortunately make them difficult to use 
as single ingredients. 

Aframodial 



CHO 




Aframodial 6. was recently identified as the pungent principle of the seeds of wild 
ginger plants harvested during our Tastetrek in Gabon in 1999. Chemically, this compound 
is very different from the others since it does not have any amide bond. Nevertheless it 
belongs to a known family of pungent dialdehydes like isovelleral or cinnamodial (Szallasi 
etaL> 1998). 

The synthesis of this compound is simple but long and not chemically efficient (Kim 
and Isoe, 1983). Nevertheless, it is interesting to notice that, like AC A 3, this compound 
was also found in galangal (Hiroshi and Hideji, 1988). Aframodial may be useful as a 
pungency booster of ACA. 

Conclusion 

Although many new pungent compounds can be_ found in nature, few are as versatile as 
capsaicin or piperine. Nevertheless, the discovery of these new pungent compounds gives 
us access to new structures with pungent activity. The interest may not be in these hew 
compounds themselves but in the derivatives than can be made from them- 
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